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~ wherein R is hydrogen or loweralkyl; and R is selected
from the group consisting of hydrogen, loweralkyl,

aminoloweralkyl, diaminoloweralkyl, N-lower-

~ alkylaminoloweralkyl, N,N-diloweralkylaminoloweral-
~kyl, hydroxyloweraikyl,

amino hydroxyloweralkyl,
N-loweralkylaminohydroxyloweralkyl, N-N-

 diloweralkylaminohydroxyloweralkyl, acyl, aminoacyl,
~ hydroxy-substituted aminoacyl, diaminoacyl, hydrox-

vacyl, hydroxy-substituted diaminoacyl, N-loweralk-
N, N-diloweralkylaminoacyl, hydrox-

stituted-N, N-diloweralkylaminoacyl, and the pharma-

~ceutically acceptable salts thereof. The compounds are
~broad spectrum antibiotics.
A 12-m0d1ﬁed fortlmlcm A or B represented by the o

10 Claims, No Drawings
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of Staphylococcus aureus, Enterobacter aerogenes, Escher-

- Ichia coli, Klebsiella pneumoniae, Providencia stuartii,

Pseudomonas aeruginosa, Salmonella typhurium, Serratia
“marcescens, Shigella sonnei, Proteus retrgerx Proteus vul-

R 5 gam' and Proteus mirabilis.

This is a. ccntmuatlcn, of appllcatlon Ser. Nc 79 135

: -.ﬁled Sept 26 1979 now US Pat. No. 4273 925

BACKGROUND OF THE INVENTION

Ammcglyccmde antlblctlcs are a valuable c]ass cf 10

. o therapeuttc agents whlch include the gentamlcms, nec— |

mycins, streptomicins, kanamycms and the more re- =

-' o cently discovered fortimicins. It has been found that the
- antibacterial and pharmacological properties of many =
‘naturally produced aminoglycoside antibiotics can be

altered by structural modifications to. provide deriva-

o ' tives. which are either less toxic than the parent antibi-

~otic or with advantageously altered anti-bacterial spec-

‘trums which either have increased intrinsic activity @
against one or more organisms or 1ncreased actwrty’

‘against remstant strains. -

- Further, historically, .cnce an ammcglyccmde antlbl- '_ ,: "

15 7

20

otic has been i in clinical use for a period of time, resistant . -

. mlcrccrganlsms develop. In many cases, the resistance
- 1s R-factor mediated and is attributed to the ability of 25
‘the bacteria to enzymatically modify the amino or hy-

- droxyl groups of the aminoglycoside antibiotics. Thus,

there is also a need.for new entities which can be held in

- reserve to combat strains. which have become resistant - .
. 30 - -I ." . o .

‘to treatment by the clmlcally used antibiotics.

- The fortimicins are. a relatively new class of amino-

| glyccsrde antibiotics. Fortimicin A is disclosed in U.S.
Pat. No. 3,976,768 and fortimicin B in U.S. Pat. No.
~3,931,400. Chemical mcdlﬁcatlon of the parent fortimi-
cins have. been fcund to either increase the intrinsic
activity agalnst one or .more. microorganisms, reduce

-the toxicity or prcwde therapeutlc agents which, while =~ )

~ having about the same, or perhaps somewhat weaker
activity than the’ parent ccmpcunds or other deriva-

tives, nevertheless are useful as reserve antlblotlcs in the

event resistant strains develcp after a pencd of chmcal
use of one or more of the fortimicins.

- The derwatwes prcwded to date include the 4-N-acyl, ' - -

~ and alkyl derivatives of fortimicin B (U.S. Pat. No.
- 4,091,032); 3-O-demethylfcrt1mlcms A and B and deriv-

 atives (U.S. Pat. No. 4,124,756), 2-deoxyfortimicin B

~ (U.S. Pat. No. 4,169,198); 2-deoxyfortimicin A and 4-N-

o fortimicin B derivatives (U.S. Pat. No. 4,169,198), 1-epi-

45

. Intermediates useful in makmg the novel compounds
as well as pharmaceutical compositions and methcds of
manufacture are also prov1ded | |

DETAILED DESCRIPTION OF PREFERRED
| EMBODIMENTS o

The 12-mcd1fied fortimicins of this mventlcn are

E r_eprese_nted by Formulae I, IT and III.

CHy T

il

nfherein R 1s hydrOgen or loweralky] and R1 is selected‘.

~ from . the group consisting of hydrogen, loweralkyl,

- derivatives of fortimicins A and B (U.S. Pat. Nos.

4,218,441 and 4,218, 442), and 2-epi-derivatives of for-

~ timicins A and B (U.S. Ser. No. 79,130, filed Sept. 26,
1979, a continuation-in-part of U.S. Ser Nc 25, 236 filed |

~ Mar. 29, 1979 now-abandoned). -

)

Whlle a number of fortimicin derwatwes have been- |

©_ made to date, including the above mentioned ones, and
~ valuable therapeutlc agents identified, the search con-

tinues for new fortnmcm derwatwes whlch exhlbrt e1-

55

~ ther a broader spectrum less ototoxicity, oral activity

or which can be held in reserve and used to treat infec-

- . tions caused by organisms which have become resrstant;s

to therapy with. other fortimicins.

‘The present. mventlcn prowdes anew class of fortlmr-_ N

*_cm derwatrves

SUMMARY OF THE INVENTION

65
| and derivatives.

The present mventron prowdes I, 2-mcd1ﬁed fcrtlmr-; "

cins A and B which are useful as broad spectrum antibi-

~otics m treattng mfectlcns caused by susceptlble strains.

diaminoloweralkyl, N-loweralk-
N, N-drloweralkylamlncloweral |

ammclcweralkyl
ylaminoloweralkyl,

kyl, hydroxylcweralkyl aminohydroxyloweralkyl, N-

loweralkylaminohydroxyloweralkyl, N,N-diloweralk-
ylaminohydroxyloweralkyl, acyl, aminoacyl, hydroxy-
substituted ‘aminoacyl, diaminoacyl, hydroxyacyl, hy-
drcxy-substltuted diaminoacyl, N-loweralkylaminoa-
cyl, N,N-diloweralkylaminoacyl, hydroxy-substituted-
N-loweralkylaminoacyl and hydroxy-substituted-N,N-
dilower-alkylaminoacyl, and the pharmaceutrcally ac-
ceptable salts thereof. o
Compounds of Fcrmula I are 1 2- d1 ep1 fortlmlcm A
;and B and derivatives. - |
‘Compounds of Formula II are 2-—am1no 1-deamino- 2-

._deoxy-l-hydrcxyfortlmlclns A and B and derivatives.

Compounds - of Formula III are 2-ep1-am1n0-1-~r
deamino- 2-deexy—I-epr-hydroxyfortlmrcms A and B

- When Ry is hydrcgen, the ccmpounds, fcrtrmlclns B, '

are useful as ,m_termedl_ates_ In the preparation: of Ithe_
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corresponding fortimicins A (Rj=glycyl) and 4-N-for-
timicin B derivatives which are useful as antibiotics.
‘The term “loweralkyl”, as used herein, refers to

straight or branched chain alkyl radicals having from 1
to 7 carbon atoms, including, but not limited to methyl,

ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, tert-
butyl, n-pentyl, 2-methylbutyl, 2,2-dimethylpropyl, n-
hexyl, 2,2-dimethylbutyl, I-methylpentyl, 3-methylpen-
tyl, n-heptyl and the like. |

The term ““acyl”, as used herein in the definition of
R in the specification and claims refers to acyl groups
represented by the Formula

O
1
—C—R>

wherein R 1s loweralkyl, 1.e., acetyl, propionyl, buty-
ryl, valeryl and the like.

The terms “aminoacyl” et seq. for Ry include the
naturally occurring amino acids such as glycyl, valyl,
f3-alanyl, alanyl, sarcosyl, leucyl, isoleucyl, prolyl, se-
ryl, and the like as well as groups such as 2-hydroxy-4-
aminobutyryl, 2-hydroxy-4-aminobutyl, etc. The amino
acids residues included in the above terms can be in the
L.- or D- configurations or a mixture thereof, with the
exception of course of glycyl and B-alanyl.

The term  “pharmaceutically acceptable salts”, as
used herein, refers to the non-toxic acid addition salts of
the compounds of this invention which can be prepared
in situ during the final 1solation and purification or by
separately reacting the free base with a suitable organic
or inorganic acid. Representative salts include the hy-
drochloride, hydrobromide, sulfate, bisulfate, acetate,
oxalate, valerate, oleate, palmitate, stearate, laurate,
borate, benzoate, lactate, phosphate, tosylate, citrate,
maleate, fumarate, succinate, tartrate, napsylate and the
like. It will be apparent to those skilled in the art that,
depending upon the number of available amino groups
for salt formation, the salts of this invention can be
per-N-salts. f

The Compounds of Formulae I, IT and III are useful
as broad spectrum antibiotics when administered paren-
terally to a patient suffering from an infection caused by
a susceptible strain of bacilli in dosages of from 10 to
100 mg/kg of body weight daily, based on lean body
weight as 1S good medical practice with the amino-
glycoside antibiotics, and preferably from about 15 to
about 30 mg/kg of body weight daily. The compounds
are preferably administered in divided doses, i.e., three
to four times daily and can be administered by intrave-
nous, intramuscular, intraperitoneal, or subcutaneous
routes of administration for systemic activity and orally
to sterilize the intestinal tract. The antibiotics of this
invention can also be administered in suppository form.

The antibiotics of Formula I, IT and III can be used as
described above in the treatment of infections caused by
susceptible strains of organisms such as Staphylococcus
aureus, Enterobacter aerogenes, Escherichia coli, Klebsi-
ella pneumoniae, Providencia stuartii, Pseudomonas aeru-
ginosa, Salmonella typhimurium, Shigella sonnei, Proteus
rettgeri, Proteus vulgaris and Proteus mirabilis and Serra-
tia mercescens.
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The term “‘susceptible strains” refers to strains of 65

bacilli which have been demonstrated to be sensitive to
a particular antibiotic in a standard in vitro sensitivity

test and thus in vitro activity has been established for a

4

particular antibiotic against a specific strain of a specific
organism. '
‘The compounds of Formulae I, II and III can also be

incorporated into scrub solutions for sterilizing surfaces
such as laboratory benchtops, operating room surfaces

and the hke.

The preparation of the C-C3 modified fortimicins of
this invention are set forth in detail in the examples.
Generally speaking, Fortimicin B, having all primary
amino groups protected by suitable amine-protecting
group such as a monocyclicaryloxycarbonyl, i.e., ben-
zyloxycarbonyl groups, and the C; hydroxyl group
converted to a 2-O-methanesulfonyl ester, is treated
with sodium cyanide to form a 2',6'-di-N-benzyloxycar-
bonyl-2-deoxy-1,2(R)-epiminofortimicin  B-4,5-carba-
mate derivative which is readily converted to a 2',6'-di-
N-benzyloxycarbonyl-1-deamino-2,3-anhydro-fortimi-
cin B-4,5-carbamate derivative by treatment with so-
dium nitrite. The latter carbamate is then converted to
a mixture of bromohydrins by treatment with
bromoacetamide in the presence of perchloric acid. The
mixture: of bromohydrins on treatment with 1,5-
diazabicyclo {5.4.0]-undecene 5 (DBU) gives a 2',6'-di-
N-benzyloxycarbonyl-1-deamino-1,2(R)-epoxyfortimi-
cin B-4,5-carbamate which in turn is treated with so-
dium azide to form a mixture of 2',6’-di-N-benzylox-
ycarbonyl-1-azido-1-deamino-1,2-di-epifortimicin  B-
4,5-carbamate  and 2',6'-di-N-benzyloxycarbonyl-2-
azido-1-deamino-2-deoxy-1-hydroxyfortimicin  B-4,5-
carbamate. Catalytic hydrogenation followed by basic
hydrolysis of the carbamate function gives 1,2-di-epi-
fortimicin B and 2-amino-1-deamino-2-deoxy-1-hydrox-
yfortimicin B. |

The 'latter fortimicins are readily converted to the
corresponding 4-N-acylfortimicins following the proce-
dures of U.S. Pat. No. 4,091,032, Briefly, the primary
amine groups can be blocked by treatment with a suit-
able acylating agent such as N-(benzyloxycarbonylox-
y)succinimide. The secondary amine group is in turn
acylated by an active carboxylic acid derivative to ob-
tain a per-N-blocked Cj and/or C; modified 4-N-acyl-
fortimicin which is converted to the corresponding
deprotected fortimicin by catalytic hydrogenation.

The 4-N-alkyl derivatives can be obtained by reduc-
tion of the Cs-amides with diborane.

6'-N-methylation can be effected by subjecting a
compound of Formulae I, II or III to selective N-car-
bobenzyloxyation with one mole of an active ester of
benzylcarbonate, followed by subsequent reduction
with a suitable metal hydride such as lithium aluminum
hydride as taught in commonly assigned U.S. Pat. No.
4,205,070.

2-epi-Amino-1-deamino-2-deoxy-1-epi-hydroxyfor-
timicin B can be obtained by treatment of a 2',6'-di-N-
benzyloxycarbonyl-1-deamino-2,3-anhydrofortimicin
B-4,5-carbamate with m-chloroperoxybenzoic acid
which results in 2',6'-di-N-benzyloxycarbonyl-1-
deamino-1,2(S)-epoxyfortimicin B-4,5-carbamate. Sub-
sequent treatment with sodium azide gives a mixture of
2',6'-di1-N-benzyloxycarbonyl-2-epi-azido-1-deamino-2-
deoxy-1-epi-hydroxyfortimicin B-4,5-carbamate and
2',6'-d1-N-benzyloxycarbonyl-1-azido-1-deaminofor-
timicin B-4,5-carbamate. Catalytic reduction followed
by removal of the carbamate function gives 2-epi-
amino-1-deamino-2-deoxy-1-epi-hydroxyfortimicin B
and fortimicin B.-



o .' 5 addrtlon to the. cempounds of Formulae I, II and III

The present mvenuon also prewdes mtermedlates, in .

- =wherem R] is hydregen represented by Formulae

10

15

whereln R T hydregen or monocycl1earyloxyearbonyl
- and X 1S selected frem a group eonsmtlng of

- H 20
oA
", BN
H, A, H
__ Z
- HA_ /Y '
NS y
- or
. \:\‘ - /AH

wherem A 1s a dwalent hetero atem sueh as oxygen or 45

- sulfur ora monesubstltuted trwalent hetero atom such

. as NH and Y lS a nuelec)phrle such as amde, bromrde or
o :. amlnﬂ | o | ' -

2' 6'-D1-N-benzyloxycarbonyl 2 deoxy-l 2(R)
. eplmmoforttmlem B-4, 5-carbamate

A stlrrmg suspensmn prepared from 3. 134 g of 1,2, 6'
-~ tri-N- benzyloxycarbonyl—-Z-—O-methanesulfonylfortlml- A
ern B 3 134 g ef SOdlllIl’l cyanlde and 165 ml of dimeth-

25

30
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jylformamide 1s heated at 93° C. for 20 hours. The reac-
- tion mixture is diluted with water and extracted repeat-
edly with chloroform. The chloroform extract is
~ washed with water, dried over magnesium sulfate, and
‘evaporated. Residual dimethylformamide is removed
~ by repeated co-distillation with toluene to leave a resi-
- due which is chromatographed on a column (3.1 80
~cm) of silica gel eluted with a mixture of benzene-
‘methanol-95% ethanol-concentrated ammonium hydro-
- ride [23.5:1.4:2.0:0.2 (v/v)]. Fractions containing the
" 'major component are concentrated to dryness to give a
- residue which is crystallized from methanol-water to
- give 0.819 g of 2',6'-di-N-benzyloxycarbonyl-2-deoxy-
1.2(R)-epiminofortimicin
- 201°-205° C., recrystallizes at 203° C. and remelts at
- 218°-219° C.; [a]p?5+39.8° (c 0.94, chloroform); L.R.

- (CDCl3) 3440,

B-4,5-carbamate: m.p.

1747, 1708 and 1500 cm—!: PMR

(CDCl3) al.16 (d, C¢ -CHs, J¢,7=7.0 Hz). 2.83 (s,
C4NCH3), 3.38 (s, C3-OCH3), 4.95 (d, H1, J; 2=3.5
- Hz), 7.33 (m, Cbz-aromatic).

Anal. Calcd. for C32H4oN4Og: C, 61.53; H 645 N,
7:897 Found: C, 61.35; H, 655 N, 8.94.

'EXAMPLE 2

INOCH:

P N—CH;3;

2',6'-Di-N-benzyloxycarbonyl-1-deamino-1,2-anhy-
drofortimicin B-4,5-carbamate

- A stirring solution prepared from 10.5 g of 2',6'-di-N-

- benzyloxycarbonyl-2-deoxy-1,2(R)-epiminofortimicin

B-4,5-carbamate and 487 ml of glacial acetic acid is

treated dropwise with 6.75 g of sodium nitrite in 445 ml
“of water. The reaction mixture is stirred for 0.5 hour
- and then adjusted to pH 9.0 with sodium hydroxide.
-~ The product is isolated by chloroform extraction to
.. give
>0 ‘deamino-1,2-anhydrofortimicin B-4,5-carbamate: 1.R.
~ (CDCl3) 1740,1700 and 1445 cm—!; P.M.R. (CDCl5)
a .'781' 16 (d, C¢-CH3, Jg'70=
N 3 43 (s, C3-0CH3) 7. 35 (Cbz- arematlc)

55

9.583 g of 2,6-di-N-benzyloxycarbonyl-1-

=7.0 Hz), 2.94 (s, C4-NCH3),

EXAMPLE 3
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-continued
P
CHNHZ HO Br
S
O —
11Ol HIOCH3;
%
ZHN
O ~ N—CH3
C
i
O

2',6'-Di1-N-benzyloxycarbonyl-1-deamino-1,2-di-epi-2-
bromofortimicin B-4,5-carbamate and
2',6'-Di1-N-benzyloxycarbonyl-1-deamino-2-deoxy-1-
hydroxy-2-bromofortimicin B-4,5-carbamate

A stirring solution of 9.783 g of 2',6'-di-N-benzylox-

10

15

ycarbonyl-1-deamino-1,2-anhydrofortimicin B-4,5-car- 20

bamate, 118 ml of peroxide-free dioxane and 3.94 ml of
perchloric acid, prepared by adding 3.5 ml of 60%
perchloric acid to 46 ml of water, is treated with 4.2 g
of treshly recrystallized bromoacetamide. After stirring
for 3 hours, the reaction mixture is diluted with water
and repeatedly partitioned with chloroform. The com-
bined chloroform extract is washed with equal volumes
of 5% sodium iodide, 5% sodium thiosulfate, 5% so-
dium carbonate and water. Evaporation of the chloro-

23

8
01.22.d, (Ce¢-CHs, Jg7=6.5 Hz.), 2.86 (s, C4-NCH3),
3.45 (s, C3-OCH3s), 7.34 (m, Cbz-aromatic).

EXAMPLE 5
o
CHNHZ N3 OH
o %
IIHO[H HHOCH3
| -+
‘9:?/ .
ZHN
O ~ N-—CHj3
C
|
O
o
CHNHZ HO . Nj
o S
IO [lIOCH3
Z
ZHN
O ~ N—CHj;
C
|
O

form under reduced pressure giVE‘S 9.762 g of a crude 30 2',6"-Di-N.benzyloxycarbony]-I]-azido..l-deamino-l,z_

mixture of 1,2-di-epi-2-bromofortimicin B-4,5-carba-
mate and 2',6'-di-N-benzyloxycarbonyl-1-deamino-2-
deoxy-1-hydroxy-2-bromofortimicin B-4,5-carbamate:
I.R. (CDCl3) 1504, 1710 and 1736 cm—1.

EXAMPLE 4
I
CHNHZ 0
O
IO II/|OCH3
%
ZHN
O ~ NCH;
C
I
O

2',6’-Di-N-benzyloxycarbonyl-1-deamino-1,2(R)-epox-
yfortimicin B-4,5-carbamate

A solution prepared from 14.76 g of the crude mix-
ture of Example 3, 295 ml of benzene and 21 ml of
1,5-diazabicyclo [5.4.0] undecene 5 (DBU) is stirred at
room temperature for 2 hours. The reaction is stirred
for an additional 0.5 hour, followed by the addition of
400 m! of benzene and 400 ml of water. After shaking,
the benzene layer is separated and the aqueous portion
1S extracted with benzene. The combined benzene ex-
tracts are washed with 5% aqueous sodium bicarbonate
solution and then with water. Evaporation under re-
duced pressure leaves a solid which is chromato-
graphed on a column of silica gel with a solvent system
consisting of ethylacetate-hexane [3:1 (v/v)]. Fractions
containing only the major component are evaporated to
dryness to give 2',6'-di-N-benzyloxycarbonyl-1-
deamino-1,2(R)-epoxyfortimicin B-4,5-carbamate: IR
(CDCl3) 1506, 1711, and 1752 cm—1; P.M.R. (CDCl53)

35
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di-epi-fortimicin B-4,5-carbamate and
2',6'-Di-N-benzyloxycarbonyl-2-azido-1-deamino-2-
deoxy-1-hydroxyfortimicin B-4,5-carbamate

A solution prepared from 5.574 g of 2',6’-di-N-ben-
zyloxycarbonyl-1-deamino-1,2(R)-epoxyfortimicin  B-
4,5-carbamate, 100 ml of dry dimethylformamide, 5.576
g of sodium azide and 5.576 g of boric acid is refluxed
for 2.5 hours. The reaction mixture is added to 1100 ml
of 5% aqueous sodium bicarbonate solution and repeat-
edly extracted with portions of chloroform. The com-
bined chloroform extracts are washed with water and
evaporated under reduced pressure. Residual dimethyl-
formamide 1s removed by repeated co-distillation with
toluene to give 5.82 g of solid. The solid is chromato-
graphed on a column of silica gel with a solvent system
consisting of ethyl acetate-hexane [3:1 (v/v)}. Fractions
containing the major components are taken to dryness
to give 4.825 g of a mixture of 2',6’-di-N-benzyloxycar-
bonyl-1-azido-1-deamino-1,2-di-epi-fortimicin ~ B-4,5-
carbamate and 2',6'-di-N-benzyloxycarbonyl-2-azido-1-
deamino-2-deoxy-1-hydroxyfortimicin B-4,5-carba-
mate: I.LR. (CDCl3) 2110, 1755, 1710 and 1053 cm—1.

EXAMPLE 6
P
CHNH> NH; OH
0 -::".:
IIHOM HIOCH3
+
Z
HoN .
O ~ N—CHj3
C
|
O



9 B

*-oont1nued
CH 3

1 2-D1 epl-forttmlcm B-4 5-earbamate and
2-armno-1 deamlno-Z-deoxy-1-hydroxyfort1mtcm |
I B-4,5- earbamate -

A solutlon prepared from 2.31 g of the mixture of

15 treated with 25 ml of 0.2 N hydrochloric acid in metha-

~nol. The methanol is evaporated to dryness and excess

4,340,727
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pellet is washed with water and the above procedure is

- repeated twice more. The combined supernaturants and

- pellet washings are taken to dryness under reduced
~ pressure to give 1.248 g of a mixture of 1,2-di-epi-for-

9 timicin B and 2-—am1no—1-—deam1no-2 -deoxy-1-hydrox-
- yforttmtom B. | |

A sample (2. 437 g) of a mixture prepared as above 1S

P '_chromatographed on a column (2.2 X 39 cm) of a cation
~_exchange resin, e.g., Bio Rex 70, 100-200 mesh, NHs+
'V form, manufactured by BioRad Laboratories, and

- eluted with a gradient of water to 1 N ammonium hy-

droxide. Fractions containing only the first component

-eluted are taken to dryness under reduced pressure to

give a solid.' To decompose carbonates, the solid 18

' “hydrochloric acid is removed by repeated co-distilla-

2',6'- dl-N-benzyloxyearbonyl l-azido-1-deamino-1,2-di-

- epi-fortimicin B-4,5-carbamate and 2',6’-di-N-benzylox-
- ycarbonyl-z-azrdo 1-deamino- 2-deoxy-1-hydroxyfor--

 timicin B-4,5-carbamate prepared in Example 5 and 250

 mlof02N hydroohlorlo acid in' methanol is hydroge-

~ nated over 2.31 g of 5% palladium on carbon for 4

- hours under 3 atmospheres of hydrogen The catalyst is
removed by filtration and the filtrate is evaporated to

__._dryness under reduced pressure. . Excess. hydrochloric

20

- tion with methanol to give 0.555 g of 1,2-di-epi-fortimi-

cin B hydrochloride. 1,2-Di-epi-fortimicin free base is

' prepared from the hydrochloride salt by passing a water

solution of the salt through a column of an anion ex-

- change resin, e.g., AG ®) 2-X8, 100-200 mesh, hydroxyl

25

form, manufactured by Bio Rad Laboratories, sufficient

to remove chloride ion. The elutes are taken to dryness

" to give 1,2-di-epi-fortimicin B: I.R. (KBr) 1443 and 1578

“acid is removed by repeated co-distillation with metha-

' ~nol to give 1. 635 gofa mixture 1,2-di- -epi-fortimicin
- B-4,5-carbamate - and 2-amino-1-deamino-2-deoxy-1-
| hydroxyfortnmotn B 4, 5-carbamate isolated as the per

D _”':_-f-EXAMPLE-i‘?;-_a-:. :

| 1 2- Dl epl-fortlmtcm B and
- 2- Annno 1- deamtno-Z-deoxy-l-hydroxyfortlmlcm B

A stirring suspension prepared from 1.657 g of a mix-
ture of 1,2-di-epi-fortimicin B-4,5- carbamate and 2-
amino-1- dearnlno-z-deoxy-l -hydroxyfortimicin B-4,5-

o . - carbamate prepared by the procedure of Example 6,265

‘ml of water and 49.3 ml of barium hydroxide is heated
~at 70° C. for 18 hours. After coollng, carbon dioxide gas
“is passed through the reaction mixture. The resulting

B : barlum carbonate 15 removed by oentrlfugatlon The

30

hydrochlorlde salts I R (KBr) 1497 1605 and 1736
. cm"'l ' S | |

cm—1; PM.R. (D;0) §1.55 (d,Cs-CH»), J¢7=7.0 Hz),

2. 84 (S C4-NCH3), 4.04 (s, C3-OCH3), 5.36 (d, Hy,
J1,2=3.0 Hz); mass spectrum, m/e 349.2428 (M+H),

calcd for Cy5H33N40s5 349.2451.
- Continued elution gives fractions which are taken to

~dryness under reduced pressure. The resulting solid is

treated with 0.2 N hydrochloric acid in methanol. The
methanol is evaporated to dryness and excess hydro-
chloric acid is removed by repeated co-distillation with
methanol to give 0.555 g of 2-amino-1-deamino-2-

- deoxy-1-hydroxyfortimicin B hydrochloride. 2-Amino-

45

50

35

60
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1.50 (d, C¢-CH3, Jﬁ'

- 1-deamino-2-deoxy-1-hydroxyfortimicin B free base is

prepared from the hydrochloride salt by passing a water
solution of the salt through a column of an anion ex-

| change resin, e.g., AG ® 2-X8, 100-200 mesh, hydroxyl

form, manufactured by Bio Rad Laboratories, sufficient

‘to remove chloride ion. The elutes are taken to dryness
to give 2-amino-1-deamino-2-deoxy-1- hydroxyfortlml-

cin B: LR. (KBr) 1445 and 1585 cm—1; PM.R. (D;0) &
=6.5 Hz) 2.85 (s C4—NCH3) 3.92
(s, C3-OCHa3), 5.55 (d, Hy, Ty 2=4.0 Hz); mass spec-
trum, meas. 349.2422 (M+H)+, calcd. for C15H33N405
349.2451.

EXAMPLE 8
cHs
CHaNHZ NHZ OH
ot IIOCH;
%
ZHN  HO II~IH

CHj;

1 2’ 6'-Tr1-N benzy]oxyoarbonyl-ﬂ 2-di- epl-forttmrcm B

A stirring ice- bath cooled so]utlon prepared from
O 252 g of 1,2-di- epi-fortimicin B free base in 3.8 ml of
-water and 7.6 ml of methanol is treated with 0.555 g of
N-(benzy]oxycarbonyloxy)suoomnnlde Stirring is con-
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tinued in the cold for 3 hours and then at room tempera-
ture for 22 hours. Solvent is removed under reduced
pressure to leave a syrup which is shaken with a mixture
of chloroform and water. The chloroform layer is sepa-
rated, washed with water, dried over magnesium sul-
fate, and evaporated to give 0.385 g of solid which is
chromatographed on a column (1.5 X 75 cm) of silica gel
prepared and eluted with a solvent system consisting of
dichloroethane - 95% ethanol ammonium hydroxide
[18:2:0.04 (v/Vv)]. Fractions containing the slowest mov-
ing component are taken to dryness under reduced
pressure to give 0.155 g of 1,2°,6'-tri-N-benzyloxycarbo-

nyl-1,2-di-epi-fortimicin B: I.R. (CDCls) 1505 and 1705

cm—1; PM.R. (CDCl3) 62.42 (s, C4-NCH3), 3.58 (s,
C3-OCHj3).

EXAMPLE 9
[y
CHNHZ NHZ OH
0 Z
MOl IINOCH;3
%
ZHN HO N—COCH;NHZ

|
CH;

1,2,6',2"-Tetra-N-benzyloxycarbonyl-1,2-di-epi-for-
| ~ timicin A
A stirring solution prepared from 0.155 g of 1,2',6'-tr1-
N-benzyloxycarbonyl-1,2-di-epi-fortimicin B in 2.7 ml
of tetrahydrofuran is treated with 0.067 g of N-(ben-
zyloxycarbonylglycyloxy) succinimide. Stirring 1S con-
tinued for 17 hours at room temperature. The tetrahy-
drofuran is evaporated under reduced pressure to leave
a residue which is chromatographed on a column
(1.2XX70 cm) of silica gel using dichloroethane -95%
ethanol-concentrated ammonium hydroxide [18:6:0.04
(v/v)] as the eluent to give 0.098 g of 1,2°,6',2"-tetra-N-
benzyloxycarbonyl-1,2-di-epi-fortimicin ~ A: L.R.
(CDCl3) 1496, 1637 and 1697 cm—1; PM.R. (CDCls3) 6
1.02 (d, C¢-CH3, J¢' 7=06.5 Hz), 2.88 (s, C4-NCH3), 3.46
(s, C3-OCH3), 7.31 (m, Cbz-aromatic).
Anal. Calcd for C49HsgNsO14: C, 62.48; H, 6.31; N,
7.43. Found: C, 62.95; H, 6.83; N, 7.00.

EXAMPLE 10
s
CH,NH, OH
O
IO lJlOCH3
Z
H,N  HO N~—~COCH;NH;

|
CH3

1,2-Di-epi-fortimicin A Tetrahydrochloride

A solution prepared from 0.098 g of 1,2',6',2"-tetra-
N-benzyloxycarbonyl-1,2-di-epi-fortimicin A and 9 ml
of 0.2 N hydrochloric acid in methanol 1s hydrogenated
over 0.10 g of 5% palladium on carbon for 4 hours
under 3 atmospheres of hydrogen. The catalyst 1s col-
lected on a filter and washed with methanol. The filtrate
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12

and washings are concentrated to dryness and the ex-
cess hydrochloric acid is removed by repeated co-distil-
lation with methanol under reduced pressure to give
0.057 g of 1,2-di-epi-fortimicin A isolated as the hydro-
chloride: I.R. (KBr) 3410, 2930, 1640, and 1490 cm—1;
P.M.R. (D;0) 6 1.47 (d, C¢-CH3, Jg',77=6.5 Hz), 3.51 (s,
C4-NCH3), 3.83 (s, C3-OCH3), 5.31 (d, Hy, J1'2=3.0

Hz) mass spectrum, meas. 405.2584, calcd. for
C17Ha5N50¢ 405.2587.
EXAMPLE 11
0
'CH,NHZ  HO NHZ
0 N
IOl I[IOCH3
Z
ZHN  HO rlxm
CHj

2,2',6’-Tri-N-benzyloxycarbonyl-2-amino-1-deamino-2-
deoxy-1-hydroxyfortimicin B

A stirring, ice-bath cooled solution prepared from
0.358 g of 2-amino-1-deamino-2-deoxy-1-hydroxyfor-
timicin B free base, 5.4 ml of water and 10.8 ml of meth-
anol 1s treated with 0.784 g of N-(benzyloxycarbonylox-
y)succinimide. Stirring 1s continued in the cold for 3
hours and then at room temperature for 20 hours. Evap-
oration of the solvent gives a syrup which is partitioned
between chloroform and water. The chloroform layer is
washed with water and dried over magnesium sulifate.
Evaporation of the chloroform under reduced pressure
gives 0.578 g of residue. The residue is chromato-
graphed on a column of silica gel prepared and eluted
with a solvent system consisting of dichloroethane-95%
ethanol-concentrated ammonium hydroxide [18:6:0.04
(v/v/v)]. Fractions containing the major product are
taken to dryness and the resulting solid is rechromato-
graphed on a column (1.7 X735 cm) of Sephadex LH-20
(manufactured by Pharmacia Fine Chemicals, Inc.)
using 95% ethanol as the eluent. Fractions containing
only the major component are taken to dryness under
reduced pressure to give 0.414 g of 2,2',6'-tri-N-ben-
zyloxycarbonyl-2-amino-1-deamino-2-deoxy-1-hydrox-
yfortimicin B: I.R. (CDCl3) 3438, 1702 and 1502 cm—;
P.M.R. (CDCl3) 6 1.14 (d, Cs, —CH3, J¢',77=6.5 Hz),
2.39 (s, C4-NCH3), 3.34 (s, C3-OCH3), 4.94 (d, Hy,
J12=3.7 Hz).

Anal. Calcd. for C39Hs50N407: C, 62.39; H, 6.71; N,
7.46. Found: C, 62.14; H, 6.88; N, 7.41.

EXAMPLE 12
P
CHo)NHZ HO NHZ
=
O N
O HIOCH3
i _
ZHN HO N—COCH;NHZ

|
CH;



SETERT -,7 43, Found c 62.12; H, 6.57; N; 733 L e -30_
S o T T 0143 g of 2',6-di-N-benzyloxycarbonyl-1-deamino-
- 1,2(8)-epoxyfortimicin B-4,5-carbamate: LR. (CDCls)

1752, 1713 and 1503 cm—!; P.M.R. (CDCl3) & 1.17 (d,

e methanol-conoentrated

. '2'-'-:Am'ino-#1$deamino-24deoxy-l-hyd'roxyfortimioin A

2 2 6' 2"-Tetra-N-benzyloaycarbonyl 2-ammo-1--
| deam1no—2 deoxy-l-hydroxyfortlmlcm A

A solutton prepared from 0. 177 g of 2 2’ 6’-tr1-N-ben-,_ ;o

o zyloxycarbonyl 2-amino- l-deamrno-—2-deoxy-1 -hydrox- |

o yfortlmrmn B 3.7 ml of tetrahydrofuran drled over

| | .._molecular sreves, and 0. 075 g.of N"(beﬂzylﬂxycarbonyl_ o
Lo j_glycyloxy) sucemlmlde is stlrred at room temperature 10 .

' for 21 hours The tetrahydrofuran Is evaporated under:_ : | o

o jreduced pressure and the residue is ohromatographed* S

~ on a column (1.6X 60 cm) of silica gel. Elution with 2

I '_SOIVEM system consisting of methylene chlortde—

| ammomum hydro:nde _

e [96 3. 5 0.05 (v/v)] glves homogeneous fractions con-

I tammg the ma_]or oomponent whloh are taken to dry- 2-0'
ness: under reduced pressure to give 0. 087 g of 2 2’ 6, 2"
- '_.tetra-N-benzyloxyoarbonyl 2-ammo l-deammo 2- S

- 5 and 1505 m--l pMR (CDC13) 0 104 (unresolved 25
o "doublet C6'CH3) 2.92 (S, C4'NCH3) 3.34 (S’ C3'
S OCH3) 7. 28 (m Cb2-aromat1c) -

| Anal Calcd for C49H59N5014 C 62 48 H 631 N

EXAMPLE 13
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- EXAMPLE 14

_ 15] S

2, 6'- Dr-N-benzonxycarbonyl 1 deammo 1 2(8)-epox-
: yfortlmrem B-4,5-carbamate

A stlrrmg solution of 0.288 g of 2',6'- di-N-benzylox-

ycarbonyl-1-deamino-2,3-anhydrofortimicin B-4,5-car-
bamate in 6 ml of methylene chloride is treated drop-

wise by the addition of 0.490 g on m-chloroperoxyben-

zoic acid in 8 ml of methylene chloride. The reaction is
- stirred at room temperature for 20 hours. After the

addition of 55 ml of 5% aqueous sodium bicarbonate
solution, chloroform extraction gives 0.531 g of residue.

- The residue is chromatographed on a column (1.6 X 71
cm) of silica gel eluted with a solvent system consisting

of ethyl acetate-dichloroethane [9:1 (v/v)]. Evaporation
of fractions containing the major component gives

 Cg-CHj, Jg.7=7.0 Hz), 2.88 (s, C4+-NCHz), 3.46 (s,

A solutlon prepared from O. 087 g of 2,2',6, 2”-tetra-
'_N—benzyloxycarbonyl 2-am1no-1 deammo 2- deoxy-l-

'3 hydroxyfortlmlem A and 7.5 ml of 02N hydrochlorlc

~ acid in methanol is. hydrogenated in the presenee of
0 086 g of 5% palladlum on carbon for 4 hours under 3
o iatmospheres of hydrogen The oatalyst s oollected ona 55 o |

| filter and washed with methanol ‘The ﬁltrate and wash-
b - _mgs are conoentrated to dryness under reduced pres-
' 'sure Exoess hydrochlorle acid is removed by repeated _
| . co- dlstlllatlon w1th methanol to give 0. 063 g of 2-am1no- 60 o
GRS e 1 deammo-Z-deoxy-l-hydroxyfortlmlcm A 1solated as
e o the tetrahydrochlorlde L.R. (KBr) 1645, 1590 and 1490 o
~ _cm~L,PMR. (D:0)8179(d, Ce-CH3, Jo,7=70Hz),
359 (s, Cs-NCH3), 3.87 (s, C3-OCHy), 5.87 (d, Hy, :6?
- Iy 1,2 --..3 5 Hz) mass. Spectrum, meas 405 2576 caled "
. for C]7H35N506 405, 2587 e

38

50

C3-OCH), 7.35 (m, Cbz-aromatic).

EXAMPLE 15
HO N3 -
7

ol 11|OCH;
Okﬁ,‘ N—CHz3s

2',6’-Di-N-benzyloxycarbonyl-2-epi-azido-1-deamino-2-

‘deoxy-1-epi-aminofortimicin B-4,5-carbamate and

2 6'-D1-N-benzy]oxyearbonyl 1-azido-1-deaminofor-
. timicin B-4, 5—carhamate

A so]utron prepared from 1.40 g of 2',6'-di-N-ben-

_zyloxyoarbonyl I-deamino-1,2(8)- epoxy_fortlmlcm - B-
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4,5-carbamate, 1.397 g of boric acid, 1.397 g of sodium
azide and 353 ml of dimethylformamide 1s refluxed for
2.5 hours. The reaction mixture is poured into 285 ml of
aqueous 3% sodium bicarbonate solution and repeat-
edly extracted with chloroform. The chloroform ex-
tract 1s washed with water and evaporated. Residual
dimethylformamide is removed by repeated co-distilla-

tion with toluene to leave a residue which is chromato-

graphed on a column (2.2 X71 cm) of silica gel using a
solvent system consisting of ethyl acetate-dichloroe-

thane (9:1 v/v). The first fractions eluted are taken to

dryness to give 0.663 g of 2',6'-di-N-benzyloxycarbo-’

nyl-2-epi-azido-1-deamino-2-deoxy-1-epi-hydroxyfor-
timicin B-4,5-carbamate: I.R. (CDCIl3) 3438, 3345, 2940,
2110, 1755, 1712 and 1508 cm—1; P.M.R. (CDCl3) 6 1.16
(d, C¢-CHs3, Jg,7=7.0 Hz), 2.89 (s, C4-NCH3), 3.52 (s,
C3-OCH3), 4.93 (d, Hy, J1127=4.0 Hz), 7.33 (m, Cbz-
aromatic).

Anal. Calcd. for C32H4oNeO10: C, 57.48;: H, 6.03: N,
12.57. Found: C, 57.56; H, 6.30; N, 12.23.

Continued elution gives homogeneous fractions
which are taken to dryness to give 0.530 g of 2',6'-di-N-
benzyloxycarbonyl-1-azido-1-deaminofortimicin B-4,5-
carbamate: I.R. (CDCl3) 35535, 3435, 2935, 2112, 1762,
1710 and 1503 cm—1; P.M.R. (CDCl3) & 1.19 (d, Cg-
CHs, Je¢,77=6.0 Hz), 2.79 (s, C4-NCH3), 3.47 (s, C3-
OCH3), 5.26 (d, Hy, J1'2»=4.0 Hz), 7.33 (m, Cbz-
aromatic).

Anal. Calcd. for C3nH4oNgO10: C, 57.48; H, 6.03, N,
12.57. Found: C, 57.78, H, 6.45; N, 12.69.

EXAMPLE 16

CH3

CHNH3 H

O, NH;
Z

HHOlH] IlOCH3

Z
Z

H>N

2-epl-Amino-1-deamino-2-deoxy-1-epi-hydroxyfortimi-
cin B-4,5-carbamate trihydrochloride

A solution prepared from 0.216 g of 2’,6'-di-N-ben-
zyloxycarbonyl-2-epi-azido-1-deamino-2-deoxy-1-epi-
hydroxyfortimicin B-4,5-carbamate and 20 ml of 0.2 N
hydrochloric acid in methanol is hydrogenated over
0.22 g of 5% palladium on carbon for 4 hours under 3
atmospheres of hydrogen. The catalyst is removed by
filtration through a celite mat. The celite mat is washed
with methanol and the filtrate and washings are evapo-
rated to dryness under reduced pressure to leave a resi-

due. To remove excess hydrochloric acid the residue is

repeatedly co-distilled with methanol to give 0.169 g of
2-epl-amino- 1 -deamino-2-deoxy-1-epi-hydroxyfortimi-
cin B-4,5-carbamate isolated as the trihydrochloride
salt: I.R. (KBr) 3412, 2930, 1732, 1600 and 1493 cm—1;
P.M.R. (D20) 0 1.79 (d, C¢, —CH3, J¢, 77=06.5 Hz), 3.48
(s, C4-NCH3), 4.05 (s, C3-OCH3), 5.82 (d, Hy, J1' 2r=4.0
Hz); mass spectrum, meas. 374.2182, calcd. for
C16H30N40g 374.2165. *
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EXAMPLE 17
| ?H3
CHNH> HO NH>
Z,
0 S
1O IIHOCH3
Z
H>N HO 'TH
‘CHj

2-ept-Amino-1-deamino-2-deoxy-1-epi-hydroxyfortimi-
cin B

A stirring mixture prepared from 0.123 g of 2-epi-
amino-1-deamino-2-deoxy-1-epi-hydroxyfortimicin B-
4,5-carbamate, 3.62 g of barium hydroxide and 19.6 ml
of water i1s heated at 70° C. for 20 hours. The excess
bartum hydroxide is removed by filtration through a
celite mat. Carbon dioxide gas is passed through the
filtrate. The resulting barium carbonate is removed by
centrifugation. The pellet is washed with water and the
above process is repeated twice more. The combined
supernatants and pellet washings are taken to dryness
under reduced pressure to give 0.080 g of 2-epi-amino-
1-deamino-2-deoxy-1-epi-hydroxyfortimicin B; LR.
(KBr) 1587 and 1440 cm—1; P.M.R. (D20) & 1.53 (d,
Ce¢-CHs3, J¢77=6.5 Hz), 2.86 (s, C4-NCH3), 4.03 (s,
C3-OCHj3;), 5.38 (d, Hyy, J1r,2'=3.0 Hz); mass spectrum,
meas. 349.2428, calcd. for Ci5sH33N405 394.2451.

EXAMPLE 18

CH;

CHNH, NH,

i
—

OH

ol IIlOCH3

-.“",..l*
.
—

H>N

OHH /JW—CH3

C

I
O

Fortimicin B-4,5-carbamate trihydrochloride

A solution prepared from 0.401 g of 2’,6’-di-N-ben-
zyloxycarbonyl-1-azido-1-deaminofortimicin B-4,5-car- -
bamate and 36 ml of 0.2 N hydrochloric acid in metha-
nol 1s hydrogenated over 0.40 g of 5% palladium on
carbon for 4 hours under 3 atmospheres of hydrogen.
The catalyst is removed by filtration through a celite
mat and the filtrate is evaporated to dryness under re-
duced pressure to leave a residue. To remove excess
hydrochloric acid the residue is repeatedly co-distilled
with methanol to give 0.286 g of fortimicin B-4,5-carba-

0 mate isolated as the trihydrochloride salt: I.R. (CDCl3)

1742, 1600 and 1495 cm—1; P.M.R. (CDCl3) 6 1.84 (d,
Ces-CHs3, Jo'77=7.0 Hz), 3.38 (s, C4-NCH3), 4.04 (s, C3-
OCHj3); mass spectrum meas. 374.2189, calcd. for
Ci16H30N4O¢ 374.2165. |

The compounds of this invention are active as sys-
temic antibiotics when injected by parenteral routes of
administration, i.e., by the intramuscular, intravenous,
intraparitoneal or subcutaneous routes of administra-
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tion. The compounds can also be adrmmstered orally 1n

o those 1nstances where it 1S deslrable to sterilize the intes-

_tmal tract and can. addttlonally be apphed t0p1cally or

o 'rectally _
- Solid dosage forms for oral admlmstratlon mclude _'
- f'.'_'capsules tablets, pills, powders and granules In such

solid dosage forms, the active compound 18 admlxed |

| w1th at least one inert diluent such as sucrose, lactose or
o starch Such dosage forms can also comprise, as is nor-
mal practlce, addltlonal substances other than lnert
__dlluents €., lubrlcatlng agents such as magnesmm
- stearate. In the case of capsules, tablets and pills, the
' dosage forms may also comprise buffering agents Tab-
o lets and plllS can addltlonally be prepared w1th enterlc o
| xcoaﬂngs | | |

10

15

qullld dosage forms for oral adnumstratlon mclude

-pharmaceutlcally acceptable emu]smns, solutlons SUS-

- pensmns Syrups and elixirs contamtng inert diluents

| commonly used in the art, such as water. Besides, such

Jinert diluents, compomtmns can also include adjuvants,
| _such as wetttng agents emulsrfymg and suspending
agents, and sweetenmg, ﬂavormg and perfunnng agents.

20

25

Preparattons according to this invention for paren-_'

- teral administration include sterile aqueous or non-aque-
ous soluttons, suspensmns, or emulsrons Examples of

- non-aqueous solvents or vehlcles are propylene glycol |
| polyethylene glycol vegetable 01ls, such as olive oil,
- and injectable organic esters such as ethyl oleate. Such

dosage forms may also contain ad_]uvants such as pre-
~ serving, wettmg, emuls1fy1ng, and dispersing agents.
They may be sterilized, by for example, filtration
through a bacterla-retalnlng filter, by 1ncorporat1ng
| sterilizing agents into the cornposmons They can also
~ be manufactured in the form of sterile solid composi-

o tions whlch can be dlssolved in sterlle water, or some

30

35

| loweralkylarninoloweralkyl,
- loweralkyl, hydroxyloweralkyl, amino hydroxy-lower-

- droxy-substituted - diaminoacyl,
- cyl, N,N-diloweralkylaminoacyl, hydroxy-substituted-

4,340,727

OH

lllOCH;

CH3

_.'-wherein R is hydrogen or lower-alkyl and R is se-
lected from the group consisting of hydrogen, lower-

alkyl, aminoloweralkyl, diaminoloweralkyl, N-

N,N-diloweralkylamino-

alkyl, N-loweralkylaminohydroxyloweralkyl, N,N-
dlloweralkylammohydroxyloweralkyl acyl of the for-
' --mula
O
. |
-~ —C—R>

wherein R; is loweralkyl, aminoacyl, hydroxy-sub-

stituted aminoacyl, diaminoacyl, hydroxyacyl, hy-

N-loweralkylaminoa-

‘N-loweralkylaminoacyl and hydroxy-substituted-N,N-

diloweralkylaminoacyl wherein each acyl is of the for-
mula |
O
.
"'"C‘—Rg,

| R; being loweralkyl and the pharmaceutlcally accept-

40

- other sterlle 1n_]ectable medlum unmedlately before use.

Composmons for rectal admmlstratlon are preferably

45

'supposuorles which may contain, in addition to the
active substance exclplents such as cocoa butter or a

| .supposuory wax. | | |
~ The dosage of actrve 1ngred1ent in the composmons
~of this invention may be varied; however, it is necessary

that the amount of the active ingredient shall be such
that a sultable ‘dosage form is obtained. The selected

‘able salts thereof.

- 2. A compound of claim 1 wherein R is hydrogen
3. A compound of claim 1 wherein R; is hydrogen.
- 4. A compound of claim 1 wherein Ry is glycyl.
5. A compound of claim 2 wherein R; is hydrogen:

| 1 ,2-di-epi-fortimicin B or a phannaceutlcally acceptable
salt thereof.

6. A compound of elann 2 whereln Riis glycyl 1,2-

'. dl-epl-fortm:ucm A or a pharmaceutically acceptable

salt thereof. |
7. A compound of claim 2 wlhereln R 1s sarcosyl:

- 1,2-di- -epi-4-N-sarcosylfortimicin B or a pharmaceuti-

30

B dosage depends upon. the desired therapeutic. effect on

II __the route of admmlstratlon, and on the duration of the

o I .I : - treatmeﬂt Generally, dosage levels of between 10 to

53

.-.100 mg/kg of body welght daily are adnunlstered toa

by susceptlble organlsm
We clalm

1. A 1 2-d1-ep1-fort1mlcm represented by the formula

65

~ mammalian patient suffering frorn an 1nfectlon caused

60

| thereof

‘4-aminobutyryl:

cally acceptable salt thereof. |
8. A compound of claim 2 wherein R; is B-alanyl:

1,2- -di-epi-4-N-B-alanylfortimicin B or a pharmaceutl-
cally acceptable salt thereof.

9. A compound of claim 2 wherein R is 2-hydroxy-4-
aminobutyl: 1 ,2-di-epi-4-N-(2-hydroxy-4-aminobutyl)

fortimicin B or a pharmaceutically acceptable salt

thereof. S |
-10. A compound of claim 2 wherein R is 2-hydroxy-

1,2-di-epi-4-N-(2-hydroxy-4-aminobu-

tyryl) fortimicin B or a pharmaceutically acceptable salt

ok ok k. kR
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